Gigabyte data storage - what next for lasers?  by Szweda, Roy
Violet laser diodes are at last emerging from the niche market
stage. Moving on from instrumentation and into the main-
stream, they are at the core of new demonstrations of
advanced digital VCRs. Competition is hotting up in this sector,
with the future less clear than ever, thanks to higher capacity
DVD formats and hard-disk drive machines. Longer term, holo-
graphic data storage may see a revival, and the good news is
that this could also require red and violet diode lasers.
The CDROM market was reinvigorated by the recordable, CD-
R/RW, format. Despite great efforts and for a variety of rea-
sons, CD-R did not catch on in the consumer sector. While
CDROM has been displaced by DVD-ROM in the PC sector, CD-
R is only just beginning to be displaced by DVD-R as unit
prices come within reach of the mass market. There are paral-
lels for the progression of the DVD market, as it transitions
from play-only to record as well, and we can look forward to
low cost dual-purpose machines within a year or so.
The business needs to sustain momentum.  DVD is running
out of steam and margins are shrinking. Luckily it seems the
diode laser market itself has plenty of untapped potential. As
so often is the case in the consumer sector, it will be all about
high volumes of low priced components. Of necessity, it will
be a tough market to enter and to sustain profitability.
But today all is not well in the optical disk market. For
instance, in the blue-laser-based high definition (HD) DVD
system, Toshiba and NEC have demonstrated a new and
improved version to help HD DVD compete with the Blu-ray
Disc. HD-DVD is based on a 405nm laser, and will allow for 15
gigabytes of storage on a single sided, single-layer disc, or 30
gigabytes on a single-sided dual-layer disc. This would
accommodate approximately 2 or 4 hours of high definition
video, respectively.
On the technical side, issues such as wavelength and power
are being resolved by a handful of major device makers.
Traditionally, this has been the near-exclusive province of
Japanese companies. There are of course others who are eye-
ing this market and deploying substantial in-house R&D cou-
pled with expertise from epiwafer and equipment vendors.
Much of this is with western companies.
The data storage market is split into two main sectors: com-
puter and consumer. In the future 2003 may be seen as the
market peak for DVD players, while next year the big product
will likely be DVD recorders. DVD-R is already a substantial
market for PCs and the world market is preparing us for the
digital VCR based on DVD. 
But progress in the market is being held up by the lack of
complete agreement on a standard format. The contest is
between DVD-R and DVD-RW on the one side and the
DVD+R/+RW format on the other. 
Of course, DVD has seen off earlier contests to become the
fastest-selling consumer electronics product in history.  But it
is still some way off of its fullest potential, with DVD player
penetration continuing worldwide. However, according to
another report (from IDC), shipments of DVD recorder decks
worldwide are coming on apace. Sales of DVD recorder decks
will begin to outpace those for play-only decks in 2005, says
IDC. Interest in the diode laser for these products is therefore
not hard to understand. Behind the scenes we can expect
considerable technical and production investment by a grow-
ing number of players wishing to dominate this market. 
While the market for HD-DVD recording devices is also
expected to grow modestly both worldwide and in the US,
barriers to full adoption must be overcome. Industry analysts
project that worldwide recordable DVD media sales will climb
from 75m discs in 2002 to more than 300m in 2003. There are
well over one hundred million homes around the world with a
DVD player. Dual function - playback and record - will likely
become the standard for home DVD machines, just as they
have been for VCRs.
There can be no doubt that there is an outstanding need for
ever more data archiving capacity. For example a recent study
by the University of California, Berkeley, reckons that around
800MB of data is now created for every human being on the
planet. This is growing at around 30% a year. 
The major beneficiary of the data overload is the data storage
systems business. In other areas increased use of digital
cameras and camera phones, coupled with turning the PC
itself into a personal video recorder (PVR), is also boosting
demand for data storage. Looking further ahead to the needs
of ever-larger capacity data storage, holography has a key
role to play. Some say this would mean the end of the trail
which began with the CDROM.
But for the really big archiving jobs what will be needed? 
The answer could be an entirely new approach, one perhaps
at the molecular level. In the very long term this might be the
case. However, before that, holography is likely to hold sway.
It will be the turn of new opto techniques and luckily for read-
ers of this magazine it looks likely that this will require diode
lasers, not that dissimilar from those in use today, notably
the red and blue. 
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